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I Introduction

The State of Indiana and the United States Environmental Protection
Agency (USEPA) both agree that additional concerted statg-federal effort
is needed to fmprove Grand Calumet River-Indiana Harbor Canal (GCR-IHC)
water quality to the pofnt where multiple uses could be sustained. Toward
that goal, the State-USEPA Agreement has highlighted northwest Indiana as
the area where extensive state pollution control resources should be con-
centrated, As a preliminary step, the subject review was prepared to
better define the remaining ecological prodblems within the GCR-IHC system.
Because of the complexity of this system - both hydraulic and'po1lut1onal
- this assessment deals with the GCR-IHC alone. It does not consider GCR-

IHC effects upon southern Lake Michigan, to which the GCR-IHC discharges.

Doty

Il Background

The Grand Calumet River Basin 1s located in the northwest corner of Indiana
and the adjacent ares of I11inois. The basin is contained almost uhdlly with~
in Lake County encompassing approximately 43,242 acres. The Little Calumet
River borders to the south while Lake Michigan lies to the north,
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The Grand Calumet River (GCR) originates near a series of lagoons west of Mar-
quette Park (Flg..l). At one time these lagoons were the rivermouth, but diversion
of river waters a.t the Cal-Sag Canal and Indiana Harbor Canal (IHC) has greatly
reduced the flow. Eventually the mouth of the river was closed by drifing sand and
aquatfc vegetation., Presently the GCR 15 13 river miles long (westward flow),
daing Joined by the JHC three miles east of the 111inois Border. Naters entering
the IHC flow about five miles to the north and then northeast, exiting into southern
Lake Michigan,

The topography of the Basin 1s flat and the river 18 shallow with the dottom
cdvered with a mixture of organic debris, mud, and sludge, Due io man-sade alter-
ations to the stream channel, the flow pattern of the Grand Calumet ﬁver and the
Indiana Harbor Canal (a man-made channel which connects the GCR to Lake Michigan)
is quite complex. The east branch of the GLR flows westward to the IHC which flows

. northward to the Lake. ‘The west branch of -the GCR, l\o'weve't".'is divided into two o
segments which are normally separated by a natural divide located near the east
edge of the Hammond municipal wastewater treatment plant. Water in the east seg-
ment of the west branch joins the east branch of the river to form the IHC. Water
in the west segment of the west branch on the other hand, occasionally flows west-

ward into ITHnofs the result of weather conditions on Lake Michigan. ] ‘.

The IHC normally flows to Lake Michigan because of the great rate at which lake
water §s pumped into the canal via the Grand Calumet River by the U.S. Steel-Gary
Morks. However, the canal's flow may reverse ftself for short periods of time,
according to the stage of Lake Michigan, Figure 2 11lustrates the stream flow
patterns of the Grand and Little Calumet Rivers. Since no U.S.6.S. gaging stations
are lTocated within the Grand Calumet Basin, no information is avatladble regarding
the maximum and minimus flows of the GIR.

o
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The backwater or estuary effect on th? GCR-IHC caused by the varying Lake
Michigan water levels makes a river stage-discharge relationship - the relation-
ship measured at a gaging station - impossible to define. An additional gage
to compensate for the backwater effect would produce results that cbuld be as'
much as 50 percent in error, However, the expense of the multiple gages and the
expected unreliability of the data, precludes establishment of a dual system in
this aread (7). Recent average flows have been estimated (1) and are discussed

Page 9.

The major concentrations of populafion in the Basin are located in and around
the cities of East Chicago, Gary, Hammond, and Whiting. Domestic and industrial
wastewaters generated from these cities are discharged to the Grand Calumet River.
Currently, three (3) municipal and 74 industrial point sources discharge to the
frand Calumet Basin (see Table 1). The Harmond and Gary Sanitary District waste-

water treatment plants are regional facilities which serve some towns and industries

Co }bciied‘outside'éhe Grand Calumet River Basin.

I § SR

The GCR-IHC area has a population of over 500,000 and has one of the most con- '
centrated steel and oil complexes in the natfon. In excess of 90 percent of the
water flowing in the GCR-IHC system enters as treated wastewater, industrial cool-

ing/process water, and as_storm water.

111 Water Quality

Of all Indiana streams, the Grand Calumet River and the Indiana Harbor Canal vio-
late al] of the State Mater Quality Standards (MQS) most frequently. The GCR-INC
water quality standards, which protect for partial body contact, limited aquatic

1ife and industrial water supply are shown as Appendix 8. While the water guality

<
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POINT SOURCE DISCHARGERS WITHIN THE GRAND CALUMET RIVER
. AND INDIANA HARBOR CANAL
General
Discharge Treatment Indiana Discharge
Number Facility NPDES No. Receiving Stream Type
Municipal Dischargers
1. East Chicago 0022829  Grand Calumet River WWTP Effiuent
2. Gary 0022977 Grand Calumet River WWTP Effluent
3, Hammond 0023060 Grand Calumet River WTP Effiuvent
Industrial Dischargers
4. Inland Steel Co. IN 0000094 Indiana Harbor Turnina Process Water
-013  Basin Cooling Water
X Storm Water
LR TnTand Steel Co. <014 Indiana Harbor Turning  Process Water
Basin Cooling Water
Storm Water
6. InTand Steel Co. =015 Indiana Harbor Turning  Process Water
: Basin WWTP Effluent
_ Cooling Water
7. Inland Steel Co. =016 Ind1ana Harbor Turning  Process Water
S Basin WWTP Effluent
. ) - .. . . T . S _ Cooling Water -
8. Injand Steel (o, =017 Indrana Harbor Turning  Process Water
Basin Cooling Water
Storm Water
9. InTand Steel Co 018 Indiana Harbor Turning  Process Water
Basin Cooling Water
_ Storm Water
V0. Unfon Carbide "IN 0000043 Indiana Harbor Canal/  Cooling Water
(E. Chicago) ' Lake Michigan -
7. Tities S;rvice 0171 To.~ 1IN OODOISY Grand Calumet River Tooling Process
- {E. Enicago)
~_"12. PRiTTips Pipleline Co. TN 0032933 Indiana Harbor tanﬂT Cooling Process
(E. Chicago) Lake Michigan
T3, Blaw-Knox Foundry & IN 032585 IndTana Harbor Canal/ Quench Water
NMill Machinery, Inc =001 Lake Michigan
(E. Chicago)
u. Blaw-Knox Foundry -002 Indfana Marbor Canal/ Storm Vater
3 Lake Michigan Ground Water -
-003 Cooling Mater
18, Harbison-MaTker IN 0000248 Grand Caluset River tFT"Lo ing Water
Refractories Co.
(Hammond)
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(Cont.)

POINT SOURCE DISCHARGES WITHIN THE GRAND CALUMET RIVER

AND INDIANA HARBOR CANAL  (Cont.)

. General
Discharge  Treatment Indfans Discharge
Number Factitty NPDES No. Receiving Stream Type
16. E. 1. duPont deNemours IN 0000329  Grand Calumet River Cooling Water
& Co. (E. Chicago) -001
17. E.1. duPont deNemours -002 Grand Calumet River Process Water
-003 Process Water
18. C. F. Petroleum IN 0000051 West Branch/Indiana Cooling,
(E. Chicago) (Ener Harbor Canal/ Lake  Process, Ballast
Cooperative, Inc.r Michigan & Storm MNater
19.America Steel Foundries  IN 0000167 Indiana Harbor Canal/ process Water
T . Lake Michigan Cooling Water
20. U.S. Lead Refiner IN 0032425 G6rand Calumet River Process Water
__{E. Chicago) Cooling Mater
21. Jones and Laughlin IN 0000205 Indiana Harbor Canal/ Process Water
Co. (E. Chicago) <00} Lake Michigan WWTP Effluent
. 22. "Jones and Laughlin Co. -002 _Indiana Harbor Canal/ Cooling R
) . o - Lake Michigan  (Cold rolling)
23. Jones and'uughhn Co. -009 Indiana Harbor Canal/ Cooling Mater
Power House
24. Jones and laughlin Co. -010 Indiana Harbor Canal/ Cooling -
25. Jones and Laughlin Co. -0y lndiar;a Harbor Canal/ Process Water
=t Lake Michigan Cooling Mater
— Mills & Hearths
""26. Petroleum Coke Calciner IN 000014) 6rand Calumet River Cooling Water
T~ Kaiser Alum, & Chem,
Corp. (Gary)
27. U.S. Steel Corp. Gary IN 000028} Grand Calumet River Process Mater
Works (Gary) -002 (Gu-1) Cooling Water
-005 (GW-12)
28, U.S. Steel Corp. -007{6¥-2)  Grand Calumet River  Cooling Water
29. U. S. Steel Corp. -010(GW-3)  Grand Calumet River  Cooling Mater
30. U.S. Steel Corp. 015(GW-4)  Grand Calumet River  Cooling Water
, »
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Table 1
{Cont.)

POINT. SOURCE DISCHARGERS WITHIN THE GRAND CALUMET RIVER

AND INDIANA HARBOR CANAL (Cont.)

: General
Discharge Treatment Indiana Discharge
Number Facility NPDES No. Receiving Stream Type
3. U.S. Steel Corp. «017(GM-5) Grand Calumet River Process Water
Cooling Water
3. U.S. Steel Corp. <0OT8({GN-8) Grand Calumet River Cooling Water
33. U.S. Steel Corp. ~019{GW-T) Grand Calumet River Cooling Water
k! R ~U.S. Steel Corp. -{ - and Calumet River Process Water
_ Cooling Water
38, U.S. SteeTl Corp. ~0ZT(GW-9) Grand Calumet River Cooling Water
- 3. U.3. Steel Corp. IN 0000287 Grand Calumet River Process Water
«028(6N-10A) - Cooling Water
3. U.S. Steel Corp. -030(GW-11a)" Grand CaTumet River Process Water
Cooling Water
38. U.5. Steel Corp. <03Z{GWN-T3)  Grand Calumet River Cooling wWater
39. U.5. Steel Corp. -033({ST-T4} Grand Calumet River Cooling Water
40. U.S. Steel Corp. -033[ST-T7) ~ Grand Calumet River Process water
S L . ' oo E . .Cooling Water
4]. “InTand Steel Co. IN'0000035  Indiana Harbor Canal Process water
{E. Chicago) -001 Cooling Water
Storm Water
X2, InTand SteeT Co. -00Z  Indiana Harbor Canal Process Water
Cooling Water
- Storm Water
3. ~ InTand Steel Co. =003 Indiana Harbor Canal Process wWater
) Cooling Water
i, InTand Steel Co. =005 Indlana Harbor Canal FF&E%TE&?
Cooling Water
Storm Water
-, &5, InTand Steel Co. <007 Indiana Harbor Canal Cooling Water
Storm Water
46, InYand Steel Co. -008 Indiana Harbor Canal Cooling Water
Storm Water
7. InTand Steel Co. =005  Indlana Harbor Canal Unused
: Cooling
q8, InTand Steel Co. <010 Indiana Warbor Canal Ungsu‘l'
oolin
49, InTand Steel Co. <011 Indiana Harbor/ Cooling Water
Turning Basin  Storm Water
50. Inland Steel Co. <012  Indian Harbor Turning WMTP Effiuent
Basia Cooling Water
. Storm Water

-



standards have consistently been violated over the years, a review of the annual
data shows some improvement of water quality in recent years (see Tables 2 and 3).
The water quality standards being violated incliude dissolved oxygen, fecal coliform,
bacteria, total dissolved so!id;. chlorides, sulfates, phoéphorus. oil and grease,
ammonia nitrogen, cyanide, phenols and mercury. The Indiana water quality stand-
ard for toxic substances is defined as not to exceed one-tenth of the 96 hour
median tolerance limit for important indigenous species. Aquatic 1ife historic-
ally indigenous to the GCR-IHC has been absent for years because the toxicant
concentrations-in the system have been, and are such, to preclude 1t's sustenance.
Examination of data on Tables 2 & 3, obtained from Indiana Board of Health Annual
Water Quality Reports, reveals that of the entire system, the west arm of the Grand
Calumet River is by far the most polluted. While total pollutional inputs to both
the west and the east arms may be comparable, the dilution capacity afforded by the
industrial cooling water discharged to the east arm results in ambient water qual-
'1tj'iﬁ the east arm that is less polluted thén uateF unlit} in the west arm. A; '
determined for the Northwest Indiana Regional Planning Commission 208 areawide
waste treatment management planning program (1), the flow at the State of Indiana
fixed monitoring station GCR-36 (Indianapolis Boulevard) in the west arm averages
approximately 16 crs; that of GCR-41 (Industrial Highway) in the east arm averages )
880 CFS. Wmile 80-30 percent of the flow entering the main stem of the Indiana
Harbor Canal esmanates from the Grand Calumet branch, th;»;;fer quality in both feeder

streams {Lake George branch and Grand Calumet branch) is comparable.

IV Sediment Quality.

The Grand Calumet River and the Indjana Harbor Ship Canal have Yarge quanti-
ties of benthal deposits - as much as 12 feet in some locations. The predominant
benthal deposits exist in the west branch of the Grand Calumet River and in the

Harbor Canal morth of Columbus Avenue,

9
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The sediments have high concentrations of toxic constituents including
polychlorinated biphenyls (PCBs), polynuclear aroﬁatic.hydrocarbons (PAHs),
mercury, lead, zinc, arsenic, chromjum, cadmium, and other ﬁetals. In additioh,
the sediments include high concentrations of ofl and grease, phosphorus, nitrogen,
fron, manganese,. magnesium, iolatile solids, and chemical oxygen demand. Based

upon USEPA Guidelines for the Pollutional Classification of Great Lakes Harbor

Sediments (see Table &) (12}, and using data ohtained from a November 1979 Corps
of Engineers (COE) sediment study of the dredged portion of the Indiana Harbor
Canal, and a December 19RD USEPA sediment study of the remainihg undredged
portion of the canal and the Grand Calumet River (see Tables 5,6), the sediments

of the entire system can be classified as heavily poliuted.

Both USEPA and COE took sediment cores at each sampling site. The cores
were divided into strata and a chemical analysis was performed on each stratum.
Tahles 5 and 6 characterize and summarize the sediment core data as maximums,

minimum, and averaqes for each site,

:Bgcause of bioaccumulation, the'sedipent guidelines -consider PCB can- = -
centrations qreater than 10 mg/kg kdry ueiqh;) as being polluted and not accept&ble
for open lake disposal, While some areas in the Grant Calumet River exceed
all of the quidelines, other areas in the river do not. The qreatest PCB sediment
pollution occurs in the canal upstream of Columbus Avenue and extending Take-
ward to ahout tﬁe'ﬁew York Central Rafiroad crossing. The highest sedineﬁt
PCR concentration recorded was R9,.2 mg/kq §n the hottom half of the co;; taken
at the NYCRR sampling site. The Lake George Branch sediments are fatrly low
in PCBs, it is indicated, therefore, that the high concentrations found in the
Canal mainstem emanate from discharges to the mainstem and from the Grand Calumet

Branch. There is much varfability in the sediment core PCB concentrations.

12



Tadle 4

USEPA - Region ¥
_ GUIPLLIKES FOR FUE POLLUTIONAL CLASSIFICATION

OF CREAT LAKES RARBOR SEDIMINTS
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Indiana Harbor Canal Sediments '
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GRAND CALUMET RIVER SEDIMENTS
(mg/kg)

Dacember 3-h, 1980
USEPA ~ Great Lakes National Program Office
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/ Table 6

{cont.)
GRAND CALUMET RIVER SEDIMENTS.
. {(mg/kg)

December 3-4, 1950

Tota?! . Chemica)
[ : Kjeldahl Total Oxygen Total Volatile
- Nit n Phosphorus Demand Mercu Solids Solids an] 011 & Grease
Lake Street .
Mex. » 430 1% 21400 | 0.0V 83.0 2.8 2.8 2100
Nin, 24 150 110 7300 -0.01 ~  19.4 1.4 1. <650 ’
Avy. n 268 124 12640 0.01 81.7 2.0 1.8 1190
Sridge Street
200 2000 1400 161800 1,20 56.4 80.8 16.0 80500
44 970 550 69200 0.06 48,2 8.8 4.4 9700
14 1614 900 118660 0.5} 52.1 27.0 9.4 41820
Industrial Hwy,
510 1700 670 79800 0.08 87.7 8.6 9.0 $0800
510 1700 8§70 79800 0.08 51.7 8.6 9.0 50800
510 1700 670 79800 0.08 57.7 8.6 9.0 50800
Kannedy Ave.
, 230 10000~ 1900 298500 12.00 83.3. 249 7.2 23100
k] 560 . 1o 16700 0.13 23.7 1.4 1 <650
) W54 5065 1303 166650 kI | 46.6 14.7 2.8 8137
Indfannapolis Bivd. e '
. l mm 6300 7800 253400 2.20 4.7 20.6 n.0 80000
"9 3500 1500 236800 0.3 220 17.9 ] 6800
v |_1023 4550 3475 245428 V.22 32.7 19.1 7.0 45450
Cline Ave, .
200 1400 2300 . 96300 0.2 51.4 14.4 7.9 22400
200 1400 2300 $6300 .21 51.4 14.4 7.9 22400
\ 200 1800 2300 96300 *0.21 51.4 14.4 7.9 22400
1813t Street 240 840 1200 - 48800 0.08 64.6 8.7 10.0 31100
240 840 1200 48800 0.08 64 .6 6.7 10.0 31100
240 840 1200 48800 0.08 64.6 6.7 10.0 31100
Columbus Drive
1000 3800 6400, 209400 1.00 76.9 19.9 56.0 76600
250 610 570 21600 0.2) aa 2.3 12.0 5800
664 260 3967 151300 0.61 52.8 13.7 331.3 47214



However, highest concentrations of PCBs generally occurred in the lower halves
of the cores in the IIC north of Columbus Drive (1979 COE data), whereas, PCB
levels were highest in the top or middle sections of the cores in the Grand
Calumet River leBO EPA data). Different core sectioning intervals between the

EPA and COE sampling surveys make more direct comparisons impossible.

The complex flow patterns in the GCR-IHC system result in highly variable rates
of sedimentation in various parts of the system. This variability and the very high
density of discharges along the system obscure the sediment contamination “finger-
prints® of individual point sources, resulting in an agglomeration of sediment
contamination beginning immediately downstream of the headwaters of the GCR (Lake
Street sampling site) with highest contamination in apparent depositional areas.
T Based upon the 1980 EPA survey, the eaSt arm of the GCR is generally scoured by
' high flows from Bri&ge Street to the vicinity of the junction of fhe east and
west arms of the &R (Xennedy Avenue and Indianapolis Blvd. sampling sites).

From that point north in the I appears to be another area of scour until the
beginning of the dredged part of the IHE'(Coluupas Drive sampling site) where
sediments again settle out. The highest levels of sediment contamination in

the 1980 EPA survey were found in these depositional areas.

Concentrations of most contaminants in the 1980 EPA survey. were highest

it

within the top one foot of théfqbrijsamples. The only notable exceptions were

‘that iron concentrations geﬁé;ifiyzieiied in the second foot of the cores; and PCBs

17
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were fairlyrandomly distributed in the cores but tended to be highest within the

top two feet of the cores.

The amount of sediment compaction that occurred in the cores when the samples
were taken is not known. Therefore, it is not known whether the vertical sections
in the core (basically at one foot intervals) represent one foot intervals of in

situ sediments. Nevertheless, the data tends to show the relative layering of

contaminants. In a less complex and disturbed system, the higher levels of con-
tamination toward the surface of the cores would mean high levels of recent
contaminant inputs. In the GCR-IHC system, although this conclusion is not as

clear-cut, the data tend to support a hypothesis of continuing input.

Because the Indiana Harbor Canal sediments are so polluted, maintenance
dredging in the area has not been performed since 1976 for lack of a dredge dis-
posal site. As a result, deep draft traffic is no longer possible in the Grand
Calumet Branch (8). '

Based upon a 1977 USEPA study of the Indiana Harbor Canal, the sediments at

- Indianapolts Blvd., Coiuubu; Drive, the Forks_(cbnflugnce of Grand Calument Branch

and Lake George Branch), and Canal Street were observed to contain as much as 1800
ppm of certain polynucliear aromatic hydrocarbons (PAH) {see Table 7). Included

was the highly carcinogenic benz{a)pyrene observed at 50 ppm at the Columbus Drive
station. In a 1972 USEPA study (see Table 8), oil and grease extracts from sediients
from the east arm of tieférand Calumet River were subjected to PAH analysis, '
particularly for 6e;i(a);;r§;e, phenanthrene, and anthracene; Most of the sediment
samples were taken from the stream bottom bordering U.S. Steel property. Other
samples were taken from Industrial Higpway and Cline Avenue. As much as 5300

ppm of phenahthrene and anthracene were found in the U.S. Steel area and
benz(a)pyrene was observed at 380 ppm in the same samples. While these are the

18



Tadle 7

v i

Polynuclear Aromatic Hydrocnrbons~ : :

. Indiana Harbor Canal Sediments

-

v

1977
The Forks
Columbus Drive
s _Corpemf - . goec ppm ___ Cowpound I
Biphewy) ' & mephthaless 2
* Saphthalens . s Inrphthelane 2
Mezhyluaphthaleses (2 fosmers) ? :::z‘“ ast™theleat OF
Disethy) waphthal u.muth-no:.-u-) »
Bente Biycis diomn ‘; sthylaphilalens {3 Soemers) n
Aathracens
Trissthylsaphihalene (6 fssmers) »
oot bons é 3-8 benzabicyele (-3-2-2) scte 3-3 dions 2
Prroas ” aand
Simathyl o the e : -lhl'::‘:&l- or Byl »
Benyofluorens [ K | aathr o ) .
Mathylpyrons Hod Viversathens n
ethers-mslac. waigdt (329) ¢ - . n
I’rtn:hy! saphthalenes (7 ll-l) », :{:::ﬁ N o .
‘::: u(s) "'::0 : beasellversathens o purylens - it 2 Sinethyl sathrscene a ll-n) ]
- T : ' Bonselluetine or nethy) pyrene o h-a) 3
Bonzsathtocens oF shrysene o0
shriphenylens ot maphithscent o bamssphensathrens
Q 1semars) 4
Canal Street Indianapolis- Boulevard -
- | Lonc. yoo Soapowed Come. pyo
Baphthalene 'y wsthylnsphthelons (3 Saemers) n
wethylnsphthnlens {2 fommers) 1)
Bivy} maphthalens ot Siwethyl sephthelons ow
dimethyl saphthalens {3 fpmmmty) M atiyl naphthalese 3 Sossern) 3847
fespropyl e trisetinl Trisethylasphthelenes (B Sowmere) 0.
-pa-w fsenmre) » -
Posveathrene
Sphenyl [ 3 axthy? sethkreoceas ow
:lmmm-un“ ’ sethyl phansnthrons {4 isemars) ]
oan
Aathrocsas . » Perwasthans ”
Tosnanthe vne 4 pyvene Ty
seth,] satheaione OF
methyl phensathvens - @inethy] ghas ‘ram 3
dineihy] phensathrane ov Slmetiyl
sathracons {2 Lsenera) . . 3
othy] phessntheans or otiyl ongivescans {3 Lommarn) 3
Fiversathae »
Pyvess »
Bensefivorsathens or sotiyl pprems {4 Ltaamere) %
Perylene or benselluerastiune or Donspy?eme ”»
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Nurber Feet Downstream

Tadble 8

Polynuclear Aromatic Hydrocarbons

Grand Calumet River (East Arm) Sediments

from Culvert *

1972

»g/kg Ory Sample Weight

»g/kg Dry Meight of

Phenanthrene and Anthracene

100
100
100
$00
2100
3300
4560
6975
8700
10800
12900
12900
26900
26900
35600
35600

of Benz(a)pyrene

1
10
4
39
7
200
66
380
77
5

8

- 2
10
19
5

't

40

100
2000
1540

5300
470

80
230

1)

* Culvert is Tocated at headwaters of East Arm 1. (see Fig, 1)
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. only stations for which these types of data are available, PAH contamination most
. [

1ikely can be expected throughout the system.

Data from the 1977 study also fndicate that the sediments from the same four IHC
stations above were virtually devoid of benthic 1ife (see Table 9). Populations at
the remaining sampling sites of the Canal lakeward were heavily dominated by Oligo-
chaetes, however, near sterile conditions were again observed in the turning basin.
Although the absence of macro-invertebrate populations in the Grand Calumet River
sediments, due to toxicity and improper substrate, is most likely a certainty (9),

this condition has never been documented.

A recently completed USEPA study of the G6CR-IHKC (Appendix C) confirms the
sediment and water quality data assembled for this review.
¥ Fish Monitoring {11).

Prior to 1980, fish collection efforts in the GCR-IHC were upsuccessful due
"to poor water quality, inappropriate fishery habitit; and Timited access.for the-
successful deployment of fish shocking apparatus. The first two factors restrict
the type and abundance of fishes which can survive and propagate in the area, the
third factor restricts the ability of fishery personnel to collect them. Fish - Q{-f
- samples were coliectéd from the area on two separate oécasiéﬁs in 1980, ln& the - _{;
later sample subjected to analysis for pesticides, PCB, and metals (see Table 10). j’_'f
A1l of the values were very low, approaching detection 1imits in most cases. "5
None of the values exceeded the;;ction levels for PCB's, pesticides , or mercury
used by the U.S. Food and Drug ﬂﬂnfnistration (USFDA). A]thongh-these action
levels are used by the USFDA to determine whether fish fillets are fit for

commercial markets, the levels are commonly employed by other agencies to assess

the severity of fish contaminant probless.

Use of the fish contaminant results to assess water quality, sediment quality,
and/or repositories for toxicant bioaccumlation potential would be highly untenable.
lmportantly, it could not be determined whether the specimens were truly represent-
ative of the area (resident) since only large individuals were observed at the time
of shocking on the first occasion (July). it 1s.suspected that these individuals
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Sample cﬁaracteristics

Table 10

Chemica) Analysis of

GCR-IHC Fish

Collector: Indiana State Board of Health

Analysis:

Species:

Collection Date:

Sample type:

Total number of fish:

Mean length (range)

Mean weight (range)
% Lipids:

Indfana State Board of Health

Carp

10/7/80

Whole fish

§ (composited)

‘6" mm (11.6-26.8)

100 g.
1.74 %

(22-280)

Contaminant Data (Whole fish basis) ppm

PCB:
Hexachlorobenzene:
Pentachloroanisole:
Cis-nonachlor:
Cis-chlordane:
Trans-chlordane:
Oxychlordane:
pOT's (Total):
Nieldrin:

BHC (alpha):

Heptachlor
Heptachlor epoxide
Trans-nonachlor
Aldrin

Methaxychlor

Endrin

Benzene hexachloride

1.421
0.002
0.003
0.001
0.006
0.008
0.001
0.020
0.001
0.001

Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not dectected

Arsenic:
Cadmium:
Chromium: .
Copper:
Lead:
Mercury:



were merely passing through the area. On the second occasion (Octdber) only small
specimens were observed and five with a total weight of approximately one pound were
collected. It s possible that these small fish may have been subject to invol-
untary displacement due to storm-induced high flows and and velocities. Since

no gradation in size or age was observed in the fish samples, & positive GCR-IHC
residency confirmation for the observed specimens and any cause/ effect relation-
ships were impoikibie. Perhaps the most important implication to be drawn from

the successful shocking procedure 1s that water quality has inpfdved in the Canal

- to the point where at least rough fish can survive for some duration.
¥l Problem Areas

While the entire Grand Calumet River-Indiana Harbor Canal {is a problem area,
there are certain ‘sub-aress that are more of a ‘problem thau'othérs.because'of gross
contamination with toxics and hazardous materials. “"Hot Spots" and causes based
upon sediment analysis include:

(1) PCB - IHC, Columbus Drive to the New York Central RR (NYCRR) crossing

{2 Benzia)pyrene - INC - Columbus Drive )

3 Benz{a)pyrene and other PANS - GCR - U.S. Steel Area i

4) other PAHS - IHC - Lake George Branch - Indianapolis Boulevard =

5) Ammonia- INC - Columbus Drive, The Fork ]

(6) Iron - Entire GCR-IHC system except Lake Street -

(7) MWickel - Entire system except canal mouth, turn basin north, entrance
channel mouth, Lake Street and Kennedy Avenve

(8) Manganese - Entire system except turn basin north, entrance channel mouth

(9) Mercury - IHC - Columbus Drive, Indianapolis Boulevard, the Fork, Canal
Street, NYCRR (No mercury data on GCR)

(10} Lead - Entire system except turn basin north, entrance channel mouth and
Lake Street

(11) Zinc - Same as 10

24
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(12) Arsenic - Entire system

(13) Copper - Entire system except turn basin north, entrance channel mouth
and Lake Street

(18) Chromi;u - Entire system except cana) mouth, turn basin north, channel
entrance mouth, Lake Street and Bridge Street

(15) Cadmium - Entire system except canal mouth, turn basin south, turn
basin north, and channel entrance mouth, Lake Street, Bridge Street,

Indianapolis Boulevard and Cline Avenue
Y11 Location of Major Municipa) and Industrial Discharges

The locations of the dischargers to the GCR-IHNC are shown in Figure 1 and
Tisted in Table 1. The major dischargers within the Indiana Harbor turning basin
and the Indfana Harbor Canal are Inland Steel and Jones-Laughlin Steel. n;jor dis-
chargers to the Lake George Branch, the Indiana Harbor Canal south of the Lake
George Junction, and the Grand Calumet River east of the junction with the Indiana
Harbor Cinal, represent a variety pf'indﬁgtriesz These include refineries
(Cities.Service, Energy Cooperatfvé, Inc.), foundries (Blaw-Knox), chemical plaﬁts

(DuPont, Unfon Carbide) and steel plants (U.S. Steel),

There are two municipal secondary sewage treatment plants in the study area.
These are East Chicago (20 MGD) and Gary (60 MGD). Hanmond§i48 MGD) may also
discﬂgqge intermittently into the study area during periods of high rainfall.

Other discharges into the river are mainly from combined sewer systems. When a
rainfall of 0.1 inches or'grcater in 24 hours occurs, the Hammond, East Chicago; and
Gary wastewater treatment plants must bypass untreated industrial and domestic
wastewater to the Grand Calumet River (1). In addition more than a dozen storm
sewers carrying urban run-off (streets, parking lots, etc.) discharge to the

system,

LT
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VIII Potential Problem Sources

Organic toxicants were not addressed in the original fssuance of NPDES permits
to industrial) facilities in the GCR-INC system because the effluent character was
not completely defined by the discharger, the analytical capability to measure
small concentrations was not reliable, and specific treatment technology was not
available. However, the permit conditions that were applied, BPCT (Best Practical
Control Technology) and in some instances treatment approaching BAT (Best Available
Treatment) for conventional pollutants and some metals, resulted in a major improve-

ment in effluent quality and also more than 1ikely reduced the concentration of any

organic toxicants being discharged,

-

The original NPDES permits are currently eipiring. "To re-apply an dikchnrgerg
are require& to submit form "2C" which will include an effluent analysis for the
129 priority pollutants. This information 1s intended to assure that the re-issued
pernits will address specific toxicant limits where necessary. In this manner gny'
industry currently discharging toxicants'directiy td the GtR-IHc'will be controlled
upon the 1mp1émzntation of the reconditioned permit.

The municipal dischargers, however, will continue to remain a potential problem
source until such time as the pretreatueg? program becomes fully effective in it's
control of industrial influents to nunici;al collection systems, Bx_(;r_tﬁéiﬁggé)
significant water quality problem in t;e:GCR-IHC 1s the presently uncontrolled

discharge by Industries to the East Chléago and Gary sewage systems,

Listed below are all industries and municipalities discharging directly to
the GCR-IHC and the 1880 status of permit complfance. Also included is a list
of the closely proximate landfills and dumps, wastewater impoundsents, and a

discussion of the potential effects of impoundment seepage as a contridution to
GCR-IHC pollution &

ar



Municipalities

Based upon the- Northwest Indiana 208 Mater Quality Management Study, the
three municipal dfschargers to the system (East Chicago, Gary, Hammond) all have
at least fifty (50) industries, some with and some without pretreatment, discharging
to respective sanitary sewers (1). As a result, the municipal discharges to the
GCR-IHC would be expected to contain toxic materials of the type contaminating |

the systes.

However, a USEPA toxicant study of the East Chicago Wastewater Treatment
Plant (WWTP) effluent on January 29, 1980 revealed only very small concentrations
of non-volative organic toxicants and heavy metals, although a bi_oassy of the
_ same effluent was acutely toxic to minnows and Daphnia, and an “AMES" test-was
pﬁsitive for -utagenicit:y. It was concluded that the acute toxicity and mut-

agenicity were caused by synergistic concentrations of cyanide and phenols.

" The latest compliance monitoring for dischargers in-ihe a}‘ea Shéws: )

(1) East Chicago - not 1n compliance with permit conditions. BOD and total
suspended solids violations.

(2) Gary ~ in conplianée

(3) Hammond - (discharges: intermittently into the GCR-IHC system during periods
of high rainfall). In compliance with permit conditions.
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Industries (Major Direct Dischargers)

1) DuPont - In compliance with permit conditions.

{2 Energy Cooperative Inc. - In compliance with permit conditions. Not
currently operating.

(3) Inland Steel - In compliance with permit conditfons. Some erratic total
suspended solids violations.
Union Carbide - In compliance with permit conditions.
Jones-Laughlin-Steel - In compliance with permit conditions.

U.S. Steel - In compliance with permit conditions.

Industries (Minor Direct Dischargers)

(1) Cities Service 011 - At one time a large refinery in the area. Currently,
however, the facility is in the process of being closed.

(2) Phillips Pipeline Co. - This gasoline terminal is in compliance with
permit conditions.

(3) Blaw-Knox Foundry - In compliance with permit conditions.

(4) Harbison - Walker Refractories - In compliance with permit conditions.

Landfills and Dumps

Landfills and dumps contiguous or in close proximity to the study area, that
may be contributing to pollution of the GCR-IHC through leachate to grounduaters

or run-~off during precipitaiion events, are shown in Table 11, While files exist

. for each landfill and dump listed, the included information is very sketchy at

. best, and appropriate characterizations of disposal areas have not'béen mide. nor

is it feasible in most cases to do so. Based upon available data, it is impos-

sible to deter-ing whether these disposa) areas are Vcontributfng to GCR-IHC pollution.
Some regulatory activity has been initfated under both the Resource Conservation

and Recovefy Act and the Federal Mater Pollution Control Act. Table 13

summarizes the status of enforcement lcéions;;n-the area under these Acts.
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1.
2.
3.
4.
S.
6.
7.

9.

10.

Table )
Landfills and Dumps
American Recovery Company
Conservation Chemical Company
East Chicago Dump
DuPont Co.
Flexiflo
Gary Land Development Company
General American Transportation Corporation
01d Slag Dump
Samocki Brothers
Unton Carbide

11. Vulcan Materials

W

(East Chicago)
(Gary)

(East Chicago)
(East Chicago)
(Gary)

(Gary)

(East Chicago)
(Gary) .
(Gary)

(East Chicago)
(Gary)

B ST



Pits, Ponds, Lagoons

Based upon the 1978 Surface Impoundment Assessment (SIA) Study performed under
the aegis of the Underground Inspection Control- Program of the Office of Drinking
Water, 26 surface impoundments were located (see Table 12) in the study area and
the qualitative effects of these impoundments on ground water were evaluated (3).
Twenty-five (25) of the 26 impoundments were constructed and operated without
bottom liners for groundwater protection. In each and every case, including the
impoundment lined with plastic materials, the study determined that significant
adverse changes in ground water quality due to seepage from the impoundments was
occurring, Since.all 1m§oundments are contiguous or in close proximity to the
&R-IHC, it logically can be expected that the impoundment seepage is also con-
triputing to the gollution of the GQR-IPB._.AS received 1n Begiop V, the SIA.
.éfudy-consisted of computo}ized print-outs giving owners names, locations, im-
poundment types, waste types, and conclusions drawn. No data were presented to

characterize the contamination seeping from each impoundment.

IX Status of Facilities Plans and Construction Grants (10)
Gary Sanitary District

Sewage treatment facilities planning has been completed except for solids
handling, and the expansion and upgrading to advanced waste treatment are wel)
underway. The District has also completed facilitiegiplanning for unsewered = - =

. areas, and a portion of the sewer system evaluatfon survey for large diameter
sewers and sewers over 50 years of age. In addition, a combined sewer overflow
study with East Chicago and Hammond has been completed, but not yet submitted
for review. The District has applied for additional grant monies to study residual
waste management. That study began August 1, 1981 and completion s anticipated ~
by December 1982, Finally, the District is curreﬁtly developing a pretreatment
program, ’ TS
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Table 12

Surface Impoundment
Assessment Study
(Lake County - 1978)

Name

Bryant Farms (Mebron)

William Auber Ranch (Hammond)

American Chemical Service (Hammond)
American Maize Company (Hammond)
Conservation Chemicals of I1linois (Gary)
Energy Cooperative Inc. (East Chicago)
Georgia-Pacific Inc. (Gary)

Hammond Lead Products.  (Hammond)

Inland Steel Corp. (East Chicago)
Jones-Laughlin Steel Corp. (East Chicago)
Lever Brothers Inc, (Hammond)
Chris-Craft (Gary)

North Indiana Public Service (Gary)

U.S. Steel Corp. (Gary :
Yulcan Materials (Gary

East Chicago Sanitary District (East Chicago)
Gary Sanitary District (Gary)

Hammond Sanitary District (Hammond)

KE 2

*3r

Number of

Impoundments

ot ol (P ot it ot (p) () "G e oot b Oott ot o b

[T
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East Chicago Sanitary District

No substantial facilities planning has been completed. The District has re-
ceived 1.4 million dollars in grants to develop a facilities plan. To date a
district planﬁing effort was returned because of major deficiencies. A sewer
system evaluation survey was submitted by the District, Additionally a facilities
planning segment to address rehabilitation of the existing sewage treatment plant
was prepared and submitted by the District. However, major deficiencies exist and
the segment was returned for updating, A combined sewer overflow study concurrent
with studies by Hammond and Gary has been completed but not yet submitted for
review. The District has applied for a grant amendment to develop a pretreatment

program which was reviewed and returned because of major deficiencies.

Hammond Sanitary District

-Facilit{es piaﬁning on the sewéragé systeﬁ is essenti#ll} completé. 16 late
1980, the infiltration-inflow study was approved and the Robertsdale Pumping
Station and force main were constructed to eliminate combined sewer discharges
to Lake Michigan. The District has completed a combined sewer overflow study with
tast Chicago and Gary and has received a grant amendment to conduct a sewer
system evaluation survey in the Robertsdale area. As a condition of the Step
3 Grant, an indgstrial pretreatment program is being developed. A portion of

that program hqs been completed and is currently at the State under review.

& - e
= - T =

X Status of Enforcement Actions (6,8) - - - = "
Table 13 enumerates enforcement actions pending in northwest Indiana. The
actions have been initiated based upon regulations developed to implement the

Resource Conservation and Recovery Act and thr Federal Water Pollution Control
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Table 13
Status of Enforcement Actions
Northwest Indiana '

August 1982

Resource Conservation and Recovery Act. ({RCRA) (Section 3008)

By-Products Management (Shereville, Indiana) - Closed out, in compliance

Conservation Chemical (Gary, Indiana) - In settlement negotiations

Enamel Plating & Products (Portage, Indiana) - Administrative Order, closed out,
in compliance

Mason Metals (Shereville, Indiana) - Closed out, in compliance

Synthetic Energy Products of America (East Chicago, Indiana) Closed out

American Chemical Service (Griffith, Indiana) - Closed out

Anderson Company (Gary, Indiana) - Closed out.

RCRA (Section 7003)

Midco #1 (Bary, Indiana) - Cleaned up under Superfund Case pending for cost

" recovery

Midco #2 (Gary, Indiana) - Case. pending

9th Avenue Dump, (Gary, Indiana) - Clean up schedule developed

Ken Industries (Hammond, Indiana) - Case settled, company has completed clean up

XOR Corporation {Gary, Indiana) - Case pending, but inactive, owners are bankrupt

Lloyd Hodges (East Chicago, Indiana) - Majority of waste has been removed, partial
consent decree signed, case pending.

Federal Water Pollution Control Act (Section 309)

East Chicago Sanitary District (East Chicago, Indiana) - Under suit in
U.S. District Court., State of Indiana and USEPA co-plaintiffs.
Hammond Sanitary District (Hammond, Indiana) - Under suit in U.S. District
Court. State of Indiana and USEPA co-plaintiffs. Consent decree
has been drafted.

;;Samocki Brothers (Gary, Indiana) - Case closed. Samocki Brothers has been

ii

issued a permit=by State of Indiana.

: Gary Sanitary District (Gary, lndfana) - In the process of signing the judicial

consent decree.

Energy Cooperative (East Chicago,fjnn1ana) - Still negotfating on a consent
decree.
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Act. fFour of the listed enforcement actions pertain to the Grand Calumet

River - Indiana Harbor Canal Basin. These include the three (3) municipalities,
Gary, East Chicago, and Hammond and Ene'rgy Cooperative, Inc. (ECI) of East Chicago.
The action against ECI was taken to enforce compliance with section 301 requirements
of the FWPCA for water quality 1imited segments. Rather than meet those require-
ments EC1 decided to close it's facilities in the area. This process is ongoing and
not as yet completed. When completed all enforcement activity against ECI will be

terminated.

Nith respect to the Gary Sanitary District, a consent decree ha—s been readied
and is awaiting final sign off. The Sanitary District has agreed to the remedial
program proposed and will sign the decree in the very near future. The State will
also provide that no monetary penalties are assessed the District. While the fina)
permit requirements will be fairly stringent (carbonaceous BOD - 11.5 mg/1 monthly
average, 20.5 mg/1.weekly maximum; BOD total - 16 mg/] monthly average, 24 m§/l '
weekly maximum; suspended solids - 16 mg/1 monthly average, 24 mg/1 weekly maximum,
total phosphorus - 0.2 mg/1 monthly average, 0.4 mg/1 weekly maximum) no require-

ments for toxic monitoring are included.

Hammond has completed construction- of a large diameter forced main in a

remedial program desfgned to eliminate combined sewer overflow to Lake Michigan.

USEPA and the State of Indiana are co-plaintiffs with the State of Illinois
in a lawsuit against East Thicago. Currently one court order fs in effect and

the parties are negotiating for additional sewage treatment plant improvements.

XI Conclusions

(1) The &CR-IHC system violates the water quality standards (WQS) more fre-
quently";ﬁy other Indiana stream in spite of the fact that the @CR-IHC fs classi-
fied as a limited use water body which is defined by more liberal standards.



(2) The MHQS being violated include dissolved oxygen, fecal coliforms, total
dissolved solids,.chlorides, sulfates, phosphorus, oil and grease, ammonia nitrogen,
cyanide, phenols and mercury. Should WQS for other constituents in the system be 7

adopted, they most 1ikely would be contravened also.

(3) The WQS for toxicants is defined as one-tenth of the median tolerance
1imit for important fndigénous species. Aquatfc life historically indigenous to the
f GCR-IHC has been absent for years because toxic conditions in the system are not con-

- ducive to it's sustenance.

(4) The huge quantities of cooling water discharged to the east arm make ambi-
ent water quality in the east arm less polluted than that in the west arm, even

-thdﬁgh total pollutional loads to both arﬁ$ may be comparaﬁle. |

(5) The GCR-IKC system has enormous quantities of benthal deposits - as much
as 12 feet in some areas - containing high concentrations of toxic constituents in-
cluding PCB, polynuclear aromatic hydrocirbons (PAH), mercury, lead, zinc, arsenic,
cadmium, chromium, and other metals., In addition, the sediments include high con-
centrations of oil and grease, phosphorus, nitrogen, iron, manganese, magnesium,

volatile solids, and chemical oxygen demand.

(6) The'greatest PCB sediment pollution occurs in the Indiana Harbor Canal up-g
stream of Columbus Avenue and extending lakeward to about the Mew York Central Rail-.
road crossing. The highest PCB ﬁéncentrat1on observed in the IHC was 89.2 mg/kg
found in the bottom half of a core taken at the NYCRR site.

| (7) The IHC sediments at Indianapolis Boulevard, Columbus Drive, the Fork, and
Canal Street were observed to contain as much as 1800 mg/kg of certain PAHs includ-

ing the highly carcinogenic benz(a)pyrene at 50 mg/kg at the Columbus Drive site.
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In the GCR as much as 5300 mg/kg of PAHs were found in the vicinity of U.S. Steel

Corp. and benz(a)pyrene was observed at 380 mg/kg in the same area.

(8) The IHc.sediments were observed to be nearly devoid of benthic life,
Where life existed it consisted of small populations of the highly pollution-
tolerant Oligochaete, While the absence of benthic 1ife in the GCR due to toxfcity
and inappropriate substrate is most 1ikely a certainty, this condition has never

been documented.

(9) Using USEPA Guidelines for the Pollutional Classification of Great Lakes

Harbor Sediments, the entire GCR-IHC system can be classified as heavily polluted.

~
r

(10) The entire GCR-IHC system is contaminated with respect to one taxicant";a§»~
. . Y

or another. R

A"’

(11) Due to a lack of gradation in size, age, and other characterisitcs, a

definitive GCR-IHC residency confirmation of the fish specimens collected in the

system was impossible. As.a result the use of the fish contaminant data to assess
water quality, sediment quality, and/or repositories for toxicant bio-accumulation
potential would be highly untenable. Perhaps the most important implfcation to be
drawn from the successful fish collection process is that the water quclit! in the
Canal has 1-prov£ﬂ io the point where at_least the rough fishes can surva: for

some duration. -o=

(12) The treatment required for conventional pollutants and metals most
1ikely reduced much of any toxicant being discharged by industry.

(13) With Form "2C" all dischargers re-applying for permits are being re-
quired to analyze all respective effluents for the 129 priority pollutants.
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(14) The municipal dischargers are, and will continue to remain, potential
'problem sources until the pretreatment program becomes fully effective in it's

control of industrial influents to municipal collection systems.

(15) Based upon available data it is impossible to determine whether the

closely proximate landfills and dumps are contributing to GCR-IHC pollution.

(16) At least 26 wastewater impoundments are located in the study area.
since all impoundments are either contiguous or fairly close to the
GDR-IHE system, it can be expected that these impoundments can potentially

contribute to the pollution of that system.
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: APPENDIX A
Other dischargers in the immediate vicinity that do not discharge directly
into the GCR-IHC but directly into Lake Michigan, Wolf Lake, and Wolf Lake
Channel include the following:
(1.) Lever Brothers (Hammond) - Wolf Lake
(2.) American Maize (Hammond) - Wolf Lake Channel
(3.) Union Carbide (Gary) - Lake Michigan
(4.) NWIPSCOD (Gary) - Lake Michigan
(5.) Commonwealth Edison (Hammond) - Lake Michigan
(6.) A (Whiting) ~ Lake Michigan
(7.) Universal Atlas Cement (§any)_- Lake Michigan
(8.) U.S. Steel (Gary) ; Lake Michigan
, : (9.) Marblehead Lime Company (Gary) - Lake Michigan

The prevailing flow of Wolf Lake and Wolf Lake Channel is away from the GCR-IHC

and toward the Cal-Sag Channel through the Calumet River, All the dischargers listed

above except Commonwealth Edison are in compliance with NPDES permit conditions.

Dischargers to the Little Calumet River Basin were not considered in this study.
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“ Appendix B - -

Water Quslity Standards

330 IAC 2-2 .

- Crand Calumet River and Indiana

Harbor Ship Canal

. - Cted I VIACEEY; auoucnz; WIACLEL;
 SIAC227301ACS28

S0 IAC 223
30 IAC 222

. SMIAC223
e 3301AC 224
330 1AC 225

- 0 1AC 228
30 IAC 227

f- - 30 1AC22$

Application of ryle
Nondegradstion policies
Water use devignation
Mixing sones .

Water quality standards
Analytical procedures
Definitions

Severabdity of rule - .

- o _ 3301AC2-2-1 Application of rule

. e ' Awtbority: 1€ 13-1.3.T; IC 13-5-5-3; IC 13-7-18

b . | l Affected: IC 13-13-8: IC 13-1-3-3: IC 1373

e Sec. 1. The water quality standards estab-

. " ished by this Regulation /350 JAC 2:2) shall ap-

! ply toall waters of the Grand Calumet River and
' . the Indiana Harbor Ship Canal. Fur purposes of

this Regulation [290 JAC 2-2] the eastern-most

point of the Grand Calumct River is defined as




-

X
.
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S30IAC222

beginning at the outfall of the five-foot diameter
conduit Jocated near the southeast corner of Sec-
tion 35, T37N, R8W, in Lake County, Indiana.
(Stream Pollution Conltrvl Board of the State of
Indiana; SPC TR-3,Sec 1; filed Na _726 1978, 3:30
pm: 1 IR 96)

330 IAC2-2.2 Nondegradution policies

Authority: §C 13-13-7: IC 13-1.8-3; IC )3-1-13
Aftected: JC 13-2-3-7: I1C 13-74-2; IC 33-78-)

Sec. 2 Nondegradation Policies. The fol-
lowing policies of nondegradation are applicable
to all waters of the Grand Calumet River and the
Indiana Harbor Ship Canak

(a) General. For all waters existing instream
beneficial uses shall be maintained and
protected. No degradation of water quality
shall be permitted which would interfere with
or become injurious to existing uses.

() Higher Quality Waters. All waters whose
. existing quality exceeds the standards estab-
lished herein, as of the date on which this
.regulation {330JAC 2.2] becomes effective,
shall be maintained in their present quality
unless and until it is affirmatively demon-

strated to the Board that limited degradation *

of such waters is justifiable on the basis of
necessary economic or social factors and will
not interfere with or become injurious to any
beneficial uses made of, or presently possible,
in such waters. In making a final determina-
tion under this subsection, the Board shall
give appropriate considcration to public par-
ticipation and intergovernmental coordina-

. tion.
. {¢) Any determination made by the Board, in

accordance with Section 316(a) of the Federal
Water Pollution Control Act Amendments of
1972 (F\VPCA), concerning alternative ther
mal efflucnt limitations, will be considercd to
be consistent with the policies enunciated in
&8tream Pollution Coatrol Butrd of the State of
Iodiana; SPC TR-3.Sec 2 fikd May 2, 1978, 3.30

pm: 1 IR 9§

STREAM POLLUTION CONTROL BOARD

330JAC2-2-3 Water use designation

Authority: 1C 13-13.7; IC 13-745-1; IC 13.3.78
Allected: 1C 13-33-%; IC 13-144

Sec. 3. Water Use Designation. The Board
is cognizant that the Grand Caluinet River and

_ the Indiana Harbor Ship Canal predominantly

comprise treated wastewuters and wastewaters
of nonpoint source origin, such as stormwater
overflow from the prcponderantly urbanized
area which these streams traverse, and that, his-
torically, a major function of these streams has
been the conveyance of waters of such charae-
ter. Upon consideration of these factors as well
as the unnatural character of these stream beds
and the further, recognition that, even if all
wastewaters discharged to these streams are
provided the highest degree of treatment
technologically and economically feasible, these
streams may not be capable at all times of sus-
taining a well-balanced fish community, the
Board classifies the waters of the'Grand Calu-
met River and the Indiana Harbor Ship Cansl
for partial body eontact, limited aquatic life and
industrial water supply. (Stream Pollution Con-
trol Buard or the State of Indiana;: SPC 7R-3,Sec
8; filed May 26, 1975, 3:30 pm: 1 IR 97)

330 JIAC2-2.1 Mixing zones

Authority: IC 13-1.3-7: IC 13-78-1; IC 13.1.73
Alfected: 1€ 13-13-1:1C 13-181

Sec. 4. Mixing Zones. (a) Al water quality
standards in this Regulation [230/1C2-2] ex-
cept those provided im subsection 5(a)
{370 1AC 2-2-5(2)] below, are to be applicd at &
point outside of the mixing zone to allow for a
reasonable admixture of waste efflucnts with
the recciving waters.

(b) Duc to varying physical, chemical, and bio-
logrical conditions, no universul mixing znne may
be preseribed. The Tlourd shall deterinine the
mixing 2one upun application by the discharyer.
The applicability of Lthe gunlcline set forth in
Scetion A(c) fsubsection (¢} of this mection] will
be on a Casc-bycaxe hasis and any application
to the Roord should contaia the following infor
mation:




WATER QUALITY STANDARDS; SPECIFIC AREAS " $0IAC225

Q) The dilution nbo

(2 The physical, chemical, and Im!ogml
eharacteristics of the receiving body of water;

() The physical, chemical, and biological

characteristics of the waste effluent;

{4) The present and anticipated uses of the
receiving body of water;

(5) The measured or anticipated effect of the

" discharge on the quality of the receiving body

of water;

(6) The existence of and impact upon any
spawning or nursery areas of any indigenous

aquatic species; .

(M Any obstruction of mxgntoq rou’es of
any indigenous aquatic species; and,

(B) The synergistic effects of overlapping
mumg zones of the aggregate effects of ad;a

- eent mixing zoncs.

. {¢) Where poss'b!e the genenl guvdelme isto
be that the mixing zone should be limited to no
more than % (25 percent) of the cross-sectional
area and/or volume of flow of the stream, leav~
ing at lcast % (75 percent) free as a zone of
passage for aquatic biota nor should it extend
over ¥ (50 percent) of the width of the stream.
{Stream Pollution Control Board of the State of
Indiana; SPC 7R-3,Sec 4, filed Nay 26, 1978, 3.30
pm: 11IR 97)

330 JAC 2-2.5 Water quality standards

Authority: IC 13-1.3-7; IC 13-5.5-1: IC 13-1-1-8
Affected: IC 13-13-7; IC 13-7-4-1; IC 13-7%-1

Sec. 5. Water Qual''y Standards. () Mini-

mum Water Quality Conditions. All waters atall

. times and at all places, including the mixing
zone, shall meet the minimum conditions of be
ing frec from substances, materials, floating de-
bris, ol or scum attributable to maunicipal,
industrial, agricaltural, and other land use prae-
tices or other discharpes:

(1) That will scttle to form putrescent or oth-
erwise objectionable deposits;

(2 That sre in amounts sufficient to be un-
sightly or deleterious;

{3) That produce color, odor or other eondi-
tions in such degree as to create a nuisance;

{4) Which are in amounts that will be toxic or

harmful to human, animal, plant or aquatic
life; and,

(5) Which are in concentrations or combina-
tions that will cause or contribute to the
growth of aquatic plants or algae in such a
degree as to create a nuisance, be unsightly
or deleterious. or be harmful to human, ani-
mal, plant, or squatic life or otherwise impair
the designated uses.

(®) In addition to subsection 5(a) fsubsection
(a) of this section] above, the following stand-
ards are for protection of waters of the Grand
Calumet River and the Indiana Harbor Ship Ca-

nxl. They sre applicable at sny point in the .
" stream outside the mixing zone:

{1) Toxic Substances. Concentrations of toxic
substances shall not excecd one-tenth of the
86-hour median lethal concentration for im-
portant indigenous aquatic species. More
stringent application factors shall be uscd,
when justified, on the basis of available evi-
dence and approved by the Board after public
notice and opportunity for bearing.

€2) Persistent or Bioconcenlrating Sudb-
stances. Concentrations of organic contami-
nants which ean be demonstrated to be
persistent, to have a tendency to bioconcen-
trate in the aguatic biota, and are likely to be
toxic on the basis of available scientific evi-
dence, shall be limited as determined by the
Board after public notice and opportunity for
hearing. (Note: For subsections H{bX1) and
S(OX2) [subsection (bX1) and this subsection)
the United States Environmental Protection
Agency Administrator’s Quality Criteria for
Water will be among the documents used in
establishing water quality standards for toxic
and/or persistent substances)

coNEn
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(3) pH. No pH values below 6.0 nor above 9.0,
except daily fluctuations which exceed pH 9.0
and are corrclated with photosynthetic activ-
ity, shall be permitted.

. (4) Dissolved Oxygen. Concentrations of dis-

solved oxygen shall not be less than 4 0 mg/}
at any time.

(5) Temperature.

(sa) There shall be no abnormal tempers-
ture changes that may adversely affect
aquatic life unless caused by natural cond
tions. .

(bb) Water temperature shall not, at the
edge of the mixing zone, excecd the max-
imum limits in the following table:

Grand Caslumet River—

Month Indiana larbor Ship Canal F (T)
January : ©o(e -
February 60 {15.6)
L Gaih
© May %Bmn
June 85 (3.4)
July 706
Au 51008
Seplember 85 23.0
Oclober 75 (239
November 70 1.1
December o0 (158

(6) Fecal Coliform Bacteria. The fecal coli-

form bacteria content (either MPN or MF
count) shall not exceed a geometric mean of
~ 1,000 per 100 ml, nor exceed 2,000 per 100 m!
in more than ten pereent of the samples. ex-
cept during periods of stormwater runoff.

€7) Filerable Residue (total dissolved solids).
The filterable residue content shall not exceed
S00 mg/1 st any tieme.

(8) Chemical Constituents. The following lev-

els of chemical constituents shall not be ex-
cceded at any time:

Constituent Coaceniration
Total Ammenia Nitreges 13 n
Cyanile Qi ::II
Flvoride 13 agn
Jroa Klselved) as g/
B, T
.«
0<s . s w1

STREAM PPOLLUTION CONTROL BOARD

(9) Chlorides. The total chloride content shall

not average more than 40 mp/l during any

12-month period nor exceed 125 my:/] at any
~ time.

(10) Sulfates. The total sulfate content shall
not average more than 75 mz/l during any
12-month period nor exceed 225 mg/1 at any
m et

(11) Total Phosphorus. The content of total
phosphorus shall not exceed 0.10 mg/1 at any
time except in waters flowing westward into
Ilinois.

(12) Oil. Oi or similar materials shall not be
present in such quantities that they will pro-
duce a visible [ilm on the water surface, coat
the banks and bottom of the stream or in any
way be toxic or harmful to fish or other aquat-
ic life. In addition, the total oil concentration
shall not exceed 100 mg/L. - - o

(13) Miscellaneous Trace Contaminants and
Radionuclides. Miscellaneous trace contami-
nants and radionuclides shall not, alter con-
ventional treatment, be in such levels as to
prevent meetiny the Drinking Water Stand-
ards adopted by the Indiana State Board of
Health or which may be adopted by the Envi-
ronmental )hnazcmem Board of the Shte of
Indiana. - :

(Stream Pollubon Contml Board of the State of
Indiana; SPC TR-3,Sec 5; filed .1!.1)'26, 1978 3:30

pm:11IR 87)
Cited in: 30 IAC224

5
sl
b

330 TAC2-2.6 Analytical procedures

Authority: IC 13-3-3.2; i€ 13-3.3); 1C 13-7 18
Affected: IC 13-1-3-7; IC 13-15-8 -

Sec. 6. Analytical P'rocedures. The analyti-
eal proccdures uscd as methods of analysis to
determine the chemical, bacteriological, bivlogi-

‘cal, and radiological quality of water samples
shall be in acvurdance with 46 CFR Part 136, the .

latent edition of Standard Metlonkx for the Ex-
amination of Walcr and Wastewaler, or meth-
l_uh approved by the budians Strean Pollution
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WATER QUALITY STANDARDS; SPECIFIC AREAS

Contro} Buard and the Eunvironmental Protee-
tion Agency, Water Quality Office. (Stream Pol-
kition Contro! Board of the State of Indizna;
SPC 7R3.Scc & flcd.l!a) 20, 1978, 3:30 pmm: 4
IR 58

$30JAC2-2-7 Delinitions

Authority: 1C 13-1-3-7; IC $3-25-1: IC 13-1.78
Affected: 1C 13-1.3-18; IC 13-7-1-2

Sec. 1. Definiticns.

Application Factor—A numerical factor ap-
plied to the median Jethal concentration to pro-
vide the concentration of a toxic substance that
is considered to be safe for organisms in the wa-
ters of the state.

Average—Unless otherwise specified, the
arithmetical average of a set of numbers.

Board—The Indiana Stream Pollution Control

) Board.

Effluent—A wastewater discharge from a
point source to the waters of the state.

Feca! Coliforms—Coliform bacteria that pro-
duce gas from lactose in a special, buf(ered
broth incubated at 435° C.

Mixing Zone—An area contiguous to a dis-
charge where, as a result of said discharge,
receiving water quahity may not mecet all water
quality standards. Any time an effluent is added
to a receiving waterway, where the effluent is
poorer in quality. there will be a zone of mixing.
The mixing zone should be considered a place
where wastes and receiving waters mix and not
as & place where effluents are treated.

Partia} Body Contact—Any contact with wa-
ter up to, but not imch Jing, complete submer

gence.

Point Source—A discernible, confined and dis-
erete conveyance, from which wastewater is or
may be discharged 1o the waters of the state.

Policy—As emplored herein, 2 statement of
administrative practice or dccision-making
guidclines to v followed or implemented to the
maximum extent feasdle with respect to an

B0IAC228

identified problematic situation but 1o be less
than strictly enforceable in contrast to a stand-
ard or rule of law.

Standard—A definite numerical value or nar

. ralive statement promuigated by the Board to

maintain or enhance water quality to provide for
angd fully protect a desigznated use of the waters
of the state.

Toxic - Substances—Materials which are or
may become harmful to plant or animal life, or
to food chains when present in sufficient concen-
trations or combinations.

Waters of the State—Such accumulations of
water, surface and underground, natural and ar-
tificial, public and private, or parts thereof,
which are wholly or partially within, flow
through, or border upon this state, but the term
does not include any pmate pond, or any

_off-stream pond, reservoir or-facility bujlt for

reduction or contro} of pollution or cooling of
water prior to discharge unless the discharge
therefrom causes or threatens to cause water
pollution.

Water Use Designations—A use of the waters
of the state as established by this regulation
[330 IAC 2-2] including but not limited 1o indus-
trial water supply, agricultural use, public wa-
ter supply, total body contact, partial body
contact, fish and other aquatic life. (Stream Pol
Jution Control Board of the State of Indians;
SPC'”IIR-J,S« s medm_;-za 1976, 3:30 pm: 1
IR

330 uéz-z-a Severability of rule -

Astbority: IC 13.1.3.7: IC 13-7-8.;; IC13.7.78 . . .

Affected: IC 13-2-3-18; IC 13-7-16-8

Sec. 8. Severability. If any section, para-
graph, sentence, clause, phrase, or work of this
regulation [&0I4C22) or any other part
thereof, be declared unconstitutional or invalid
for any reason, the remainder of said rejzulation
(330 14C 2:2] shall not be affected thereby and
shall remain in full force and effect. Stream
Pollution Control Boand of the State of Indiana;

SPC 7R 3.50c & fiknd May 30 1978, 3:30 pm: 1
IR 99) h
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APPENDIX C

A Report on
l A Water Quality
Survey of
Grand Calumet River
Lake George Canal
Indiana Harbor Cansl

Conducted by:

i)

i
il
T

éCenttal District Office

[N

NN
",

Analysis by:

Central Regional LlLsboratory
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Introduction

The collection and analysis of envirommental data to support abatement and
control progru;s , such as the program to control toxic pollutants required
by the !hticui Resources Defense Council (NRDC) Settlement Agreement

(Jume 7, 1978) 1s included in the wmter quality monitoring and analysis
declision unit (B224). Toxics monitoring studies under paragraph 12 of the
NRDC consent decree include exposure/risk studies to evaluate the levels of
priority pollutants in the enviromment which may affect human health or
aquatic 1ife; fate studies to determine the fate of pfiority pollutants upon
entering the enviromment; and dilution studies to identify specific sreas

where Best Available Technology (BAT) will not result in the attaioment of

. water guality criteria for toxic pollutants.

The Regional requnsibni:ty to conduct such studies rests in the Envirommental
Services Division, with field resources in both the Central and Eastern
District Offices. As part of the FY’8] decision unit B224 resource commit-
mwents, the Central District Office conducted a ﬁter quality study on the
Crand Calumet River, lake George Canal and Indiana Harbor Canal systems.
(GCR-LCC-1HC)

Study Ares S =

The study area is located in t!g northwest cotnef of Indiana. (See PFigure
1). It is located entirely in Lake County, an area of intenge industrial
(steel and oil complexes) activity. Four major centers of population ~
East Chicago, Gary, Hasmond and Whiting — are located in and sround the GCR-

LGC-IHC systems. The population in the area is in excess of 500,000. A






1¢{st of municipal and industrial dischargers is contained in Table 1.

The east branch of the GCR flows west about 13 miles after originating near
a series of lagoons, west of the Marquette Park area in CGary, Indiana. It
joins the IHC about 3 miles east of the Illinois border. The west branch
of the GCR actually consists éf two segments, separated by a natural divide
near the Hammond-East Chicago corporate boundaries. Water in the east
segunent of the west branch flows east joining the east branch to form the
IRC. uater in the west segnent of the west branch usually flows westward
into Hlinois depending on weather conditions on lake Michigan., The water

entering the IRC flows approximately 5 miles to the north and northeast,

before entering southern Lake Michigan. The LGC enters the THC approximately

2 miles before the 1HC enters Lake Michigan. In excess of 90 percent of

the water flowing in this system enters as treated wastewater industrial

cooling/process water or as overflow stora water.

Description of Survey

The water quality study wms conducted on November 13, 1980. Samples were
collected at four sites on the Grand Calumer River, at six sites on the
Indiana Harbor Canal and two sites on the Lake George Canal (See Table 2
and Figure Z for site descriptions and iocationu). Hater grab smpien were
collected af:al}‘ locations. Sediment samples were collected at six of the
12 sites (See fable 2) utilizing a p;onar dredge. Electroshocking for fish
collection was conducted in the Indiana Harbor Canal from the mouth of the
Rarbor to the IHB Railroad Bridge. One carp (cyprinus carpio) was collected

from the THC. Wo other fish were observed in the area. Flow data is
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Table )

POINT SOURCE DISCHARGERS WITHIN THE GRAND CALUMET RIVER

AND INDIANA HARBOR CANAL

Receiving Stream

General
Discharge

Type

Grand Calumet River

WWTP Efflugnt

Grand Calumet River

WWTP Effluent

Grand Calumet River

WWTP Effluent

Indiana Harbor Turnina
Bastn

Process Water
Cooling Water
Storm MWater

Indiana Harbor Turning
" - Basin

. Process Water
" Cooling Water

Storm Water

Indiana Harbor Turning
Basin

Process Water
WWTP Effluent
Cooling Water

Indiana Harbor Turniﬁg
Basin

Process Water
WWTP Effluent
Cooling Water

“Indiana Harbor Turning
Basin

Process Water
Cooling Water
Storm Water

 Indiana Harbor Turning
Basin

Process wWater
Cooling Water
Storm Water

Indiana Harbor Canal/
- Lake Michigan

Cooling Water

Grand CaTumet River

Coollng‘Proé;s

Indiana Harbor Canal/
Lake Michigan

Tooling Proces

Indiana Harbor Canal/
Lake Michigan

Quench Water

Indiana Hardbor Canal/
\ Lake Michigan

Storm Water
ground Water

Discharge Treatment Indiana
Number Facility NPDES No.
Municipal Dischargers
L tast Chicago 0022829
2. Gary 0022977
3. Hammond 0023060
Industrial Dischargers
4. Inland Steel Co. IX 0000094
-013
5. m‘nd Stee] tﬂ. °0]‘
6. InTand Steel Co. =015
7. Inland Steel Co. =016
8. Inland Steel Co. =017
9. InTand Steel Co -018
10. Union Carbide TN 0000043
(E. Chicago)
F » Cities Service 011 Co. 1IN 0OOOTSS
- = - (E. Chicago)
'QEN'TZ. Phillips Pipleline Co. 1IN 0032935
(E. Chicago) _
13, ®Blaw-Knox Foundry & IN 032549
Rill Machinery, Inc ~001
(E. Chicago)
4. 8law-Kknox Foundry =002
-003
15, Harbison-Nalker IN 0000243
Refractories Co.
(Hammond)
t

-

~ Grand Calumet River

.

Cooling Water
Cooling Water



Table 3

(Cont.)

POINT SOURCE DISCHARGES WITHIN THE GRAND CALUMET RIVER

AND INDIANA HARBOR CANAL

{Cont.)

General
Discharge Treatment Indiana Discharge
Number Facility NPDES No. Receiving Stream Type
16. E. 1. duPont deNemours IN 0000329 grand Calumet River Cooling Water
. & Co. (E. Chicago) ~00}
17. E.l. duPont deNemours -002 Grand Calumet River . Process Water
~003 ) Process Water
18. C. F. Petroleum IN 0000051  West Branch/Indiana Cooling,
(E. Chicago) (Energy Harbor Canal/ Lake  Process, Ballast
Cooperative, Inc. Michigan & Storm Water
19.America Steel Foundries IN 0000167 - Indiana Harbor Canal/ process Water
Lake Michigan Looling Water
20. U.S. Lead Refiner IK 0032425 Grand Calumet River Process Water
éi.' Jones and Laughlin IN 0000205 Indiana Harbor Canal/ Process Water
- Co. (E. Chicago) -001 Lake Michigan WNTP Effluent
22. Jones and Laughlin Co. -002 Indiana Harbor Canal/ Cooling -
Lake Michigan {Cold rolling)
23. Jones and Laughlin Co. -009 Indiana Harbor Canal/ Cooling Water
) Power House
28. Jones and Laughlin Co, -010 Indiana Harbor Canal/ Cooling -
25. Jones and Laughlin Co. -0 Indiana Harbor Cana![ Process Water
Lake Michigan = Cooling Water
" Mills & Hearths
26. Petroleum Coke Calciner IN 000014} Grand Calumet River . Cooling Water
et Kaiser Alum. & Chesm.
Corp. (Gary)
27, U.S. Steel Corp. Gary IN 0000281 Grand Calumet River  Process Water
Works (Gary) -002 (6¥-1) Cooling Water
-005 (6H-11)
28. U.S. Steel Corp. -007{GN-2)  Grand Calumet River Cooling Water
: 29. U. S. Steel Corp. =010(6W-3) , Grand Calumet River  Cooling Water
L -
30, U.S. Steel Corp. 015(G¥-4)  Grand Calumet River Cooling Water
<0 :

. - wm me—— e -



Table 1
(Cont.)

POINT SDURCE DISCHARGERS WITHIN THE GRAND CALUMET RIVER

AND INDIANA HARBOR CANAL (Cont.)

General
Discharge  Treatment Indfana ~ Discharge
Number Facility NPDES No. Receiving Stream Type
3l. U.S. Steel Corp. =017{GW-5) Grand Calumet River Process Water
: Cooling Water
3z, U.S. Steel Corp. -018{CW-8) Grand Calumet River Cooling Water
33, U.S. Steel Corp. -019[GW-7) Grand Calumet River Cooling Water
34, U.5. Steel Corp. - - rand Calumet River Process Nater
Cooling Water
3%, U.5. Steel Corp. -02T(GW-3) Grand Calumet River Cooling Water
35. U.S. Steel Corp. TN 0000287  Grand Calumet River Process water
. -028(GW-10A) Cooling Water
7. U.S. Steel Corp. -030{GW-11A)l Grand CaTumet River _Frocgss Water
- . : ' ' Cooling Water
38, U.S. Steel Corp. -032[6W-13) Grand Calumet River Cooling Water
139, U.S. Steel Corp. -033(ST-14)  Grand Calumet River Cooling Water
40. U.5. Steel Corp. -033(ST-T7) Grand Calumet River Process Water
, ) Cooling Water
47, InTand Steel Co. IN'0000035  Indiana Harbor Canal Process Water
(E. Chicago) - =001 Cooling Water
Storm Water
42, Inland Steel Co. 002 Indiana Harbor Canal Process Hater
Cooling Water
Storm Water
43. Tnland Steel Co. 003 Indiana Harbofgf_hal Process Nater
__Cooling Water .
4. InTand Steel Co, _ -005  Indiana Harbor Canal Process Water ;
) Cooling Water ~
Storm Mater .
L8 InTand SteeY Co. . _ -007  Indiana Harbor Canal Cooling Water.
= Storm Water
46. InTand Steel Co. -008  Indiana Harbor Canal Cooling Water
' Stora Water
47, InTand Steel Co. =009  Indiana Harbd‘;final Unused
' Coolin
8. InTand Steel Co. =010 Tndiana Harbor Canal” Unused -
Cooling
49, InTand Steel Co. <0IT Indiana Harbor/ Cooling Water
) Turning Basin Storm MWater
50. Inland Steel Co.

<012  Indian Harbor Turning WWTP Effluent
Basin Cooling Nater
. Stora Nater

e = . J
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TABLE 2

GCR-LGC-IRC Study

Sampling Sites

A. Crand Calument River

1.

3.

&

Lake St. (Gary, IN) (SO1)
(Sediment S17)

Kennedy Ave. (S02 & DO2)

Indianzpolis Blvd. (S03)

Hollman Ave. (S504)
(Sediment S16)

B. Indiana Rabor Canal

1.

2,

‘-

6.

151st St. (S06)
Columbus Drive (S07)
IHB “RR" Bridge (S08)

(Sediment S18)

Mouth of Canal (S09 & DO9)
(Sediment S19) (Fish $23)

Turning Basin (S10)

Mouth of Harbor (S11)
- = (Sediment (520)

C. Lake Ceorge Canal

1.

Calummet Ave. (S13)
(Sediment S21)

Indianapolis Blvd. {(S14 & D14)
(Sediment S22 & D22)

52

LOCATION

87°16'5"W
41°36'55°N

87°27'40°W
41°36'52"N

87°28'40"W
41°36'53"N

87°31'04"W
41°37'27°N

87°28'05"W
41°37'18°R

87°28'16°W
41°38'21°N

87°28'5"w
41°38'55°R

87°27'1°W

41°40'38°N
87°26'24"w
41°40'13°N

87°26'30°W
41°40*47°N

87°30°29"w
41°38°47°N
87°28°50°W
41°38'48"x

WATER SEDIMENT
) ¢ X
X
) ¢
X X
X
x
b ¢ X
) S ) ¢
x =
X X
X b ¢
X X

()1

W
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:mavauable for this survey.

Afuth ical Procedures

EPA approved analytical methods were used for all sample analysis.

Study Results

Data is sumnarized in Table 3. Comparison of this data with Indiana water
quality standards for the Grand dlmet River and the Indiana Harbor Canal
(SPC 7R-3, June 25, 1978) would indicate exceedances for the following
paraneters at the identified sampling sites. (Indim standards in

parenthesis)

GRAND CALUMET RIVER

Indianapolis Blvd Anoonia-Nitrogen .- 3.1 mg/l (1.5 mg/1) .
S ' Cyanide - 0.234 mg/1 (0.1 mg/1)
Phenol - 0,014 mg/1 (0.0 mg/1)
Total Phosphorous ~ 0.61 mg/1 (0.10 mg/1)
Chloride - 572 mg/1 (125 mg/1)
Flwride -~ 1.5 mg/1 (1.3 =ag/1)

Holman Avenue Mamonia-Nitrogen ~ 3.65 mg/1l (1.5 mg/l)
Total Phosphorous ~ 3.36 ag/1 (0.10 mg/1)
0i1 & CGrease - 100 mg/1 (10.0 mg/1)

INDIANA HARBOR CANAL

151st Street Amnonia-Nitrogen ~ 1.83 mg/1 (1.5 mwg/l)
Cyanide - 0.130 mg/1 (0:1 mg/1)

Total Phosphorous - U.I1 mg.X (0.10 mg/1)

R

Columbus Drive ' Ammonia-Nitrogen - 2.01 n'glii(f:s ng/l)
Cyanide - .320 mg/1 (0.1 mg/1)
Total Phosphorous - 0.11 mg/1 (0.10 mg/1)

o
-3
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i
‘IHB "RR" Bridge Jemonia-Nitrogen - 1.85 mg/1 (1.5 mg/1)
' Cyanide - 0.128 mg/1 (0.1 mg/1)
Total Phosphorous - 0.16 mg/1 (0.10 mg/1)
011 & Grease - 12 ag/1 (10 mg/1)
Mouth of IHC Cyanide - 0.143 mg/1 (0.1 mg/1)
Rarbor Mouth . Phenol - 0.011 mg/1 (0.01 mg/1)

LAKE GEORGE CANAL

Indianapolis Blvd. Aemonia-Nitrogen - 1.95 mg/1 (1.5 mg/1)
' Total Phosphorous - 0.18 mg/1 (0.10 mg/1)

In addition to these results, high total 1iron concentrations were observed
in water sanples at all sites, except Lake Street (GCR) and IHB "RR™ Bridge
(LGC). The samples ranged from 0.56 mg/l to 2.85 mg/l, with an average of
1.5 wg/l. The Indiana standard for dissolved iron is 0.3 mg/l.

" - The location of the East Chicago and Hammond wastewater treatment plants in -

near proximity to the Indianapolis Blvd. and Hohman Avenue sites on the GCR

should be noted.

Sediment Data

Sedinent data for metals and organics is summarized in Table 3 also. KNote

that this data is reported as ug/g (ppm).

High metal concentrations were found in nesrly all sediment sanples.

Aluminue concentrations varied from 7.1 ungt Hohman Avenue (GCR) to
14,000 ug/g at Indianapolis Blvd. on the CGC. Total iron concentrations

varied from 29 ug/g in the GCR to 8800 ug/g in the IHC to 135000 ug/g in

55
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‘the LGC. Cadmiun values ranged from 0.3 ug/g in the GCR to 14 in the LGC.
Bariue values ranging from 0.87 ug/g in the GCR to 160 ug/g in the INC to

260 ug/g in the LGC were observed. Eighteen different organic compounds

. were detected at varying concentrations in the sediment saaples.

e
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* WITACRMENT TO TAHLE 3 FINAL REPORT

#S DATA FILE FRN: 9102

NRMEs CDO-12 = VvOL ©.SML FISH
HISC DRTA: 18-16-81 BTLE3 Q%102 9102

IDFILE FRH: 4678

IDFILE NAME: @CIDM ANALYSIS
MISC DATA: D-10 P INSTD

NAME CONCENTRATION
. < PPH b

STRANDARD D-18 PHENRNTHRENE |

-
.

-,
v

1  2-NITROPHENOL ) LESS THAN 4!
2 2-CHLOROPHENOL LESS THAN &S
S PHENOL LESS THAN RS
4 2,4-DIMETHYLPHENOL LESS THAN 06
S  2,4-DICHLOROPHENOL LESS THAN &6 .
6 P-T-BUTYLPHENOL LESS THAN 063
7?7 P-CHLORO-M-CRESOL LESS THRN 28 °
@ 2,4,6-TRICHLOROPHENOL _ LESS THAN 43
-9  PENTACHLOROPHENOL - S LESS THRN 73 -
10 4-NITROPHENOL : LESS THAN 192
311 4,6-DINITRO-ORTHO CRESOL LESS THAN 44
. - -
. 62 .

2l W T sy e ST i STl

B} 21584



NTTACHMENT TO TRELE 3

. nAlg— e s e e -

LY 3

FINRL REPORT

#S DRTA FILE FRN: 8112

NAME: CDO-12€9 FISH
niIsc

PRICRITY POLLUTANTS:

BWN

OTHkR VOLGT!LE-thHNIC COMPOUNDS:

TRICHLOROMETHANE

1,1, 1-TRICHLORCETHANE
BENZENE

METHYL BENZENE

ETHRNOL

PROPANAL
2-NETHYL-2-PROPANRNINE
§-METHOXY-1-PROPENHE
BUTANAL
2-HETHYL-2-PROPEN-1-DL
RCETICACID ETHYLESTER
PENTRDIENES

UNKNOKRN

CYCLOPENTANOL

HEXRNE
2-METHYL-2-BUTRNAL
HEXRNAL

4-METHYL HEXAMNAL

COHCENTRATIONS ARE ESTIMATED PASED UPON THE -

.8
€. 83)

-€.05)

.o
¢.03)
8%
¢.03)
€.0%)
.09
.18
.18
¢.18)
.18
.18

S VoL ATILE ANVALYSIS

10GM IN 20 HL INSTD: 25 PPB
30-166 6M BC/MIN 38M F.HOLD SIMAQ YF & LS

.02
«82
.83
87

.<§LRESPOHSE OF INTERNARL STRAHDARD (2-BROMO-31-CHLORO-

PROPANE )}

B Lok ot N Py

. - o p——

e, ————— - sttt o PP < & St

63

el S e > -

ESTIMATED RELATIVE RESPONSE RRT!OS ARE
SHONN IN THE PRRENTHESIS.

otrn

CONCENTRRTION

C(KG/KG 9

b .
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" ATTACHMENT TO TABIE 3 - - -

[
-
L]

/" DRGANIC SCAN: DATR SET CDO-1269» FISH SAMPLE COLLECTED IN THE VICINITY

OF THE INDIARNAR HRRBOR

CRL SAMPLE NUMBER R1-CC83523
CUNITS RRE MG/KG)

OMPOUND

-~ -
*e

ETHYL NAPHTHALENE € 1 ISOMER)

" ECAHYDRO-156-DIMETHYL NAPHTHALENE
~METHYLTETRADECANOIC ACID, METHYL ESTER
~OCTADECANOIC ACID(2)/9,12-0CTRDECADIENOIC ACID (2,2)
-OCTADECADIENOIC ACID (2) ETHYL ESTER

-¢- 'ADECENOIC ACID (2> ETHYL ESTER

» 8s11» 14-E1COSATETRAENOIC ACIDs ETHYL ESTER
NIDENTIFIED COMPOUND C(SPECTRUM 359)

NIDENTIFIED COMPOUND ¢ SPECTRUM 1332)

_ JIDENTIFIED COMPOUND ¢ SPECTRUN 1554)

I SRS

-~ A PR TR u Te S L= .-

ESTIMATED
. CONCENTRATION -

2.3
L, 2.6
-

-
[

218 -

87
128

[
1

g n =
——e e g cwm e PR e ——
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Analytical Results for Data Set CDO-1253 (Grand Calumet)
. (Purgeable Fraction)

Campound Sample No. (81-0C03oxx) and Concentration (PPB)

ROS S01 S02 S03 Do3 S04 sos sisf sind

1,1,1-trichloroethane 1 0.34 X1 0.74 0.78 0.57 0.43 K1 K1
1,1-dichloroethane K1 K1 K1 0.15 0.27 0.3 K1 K1 K1
1,2-dichloroethene K1l K1 K1 0.20 0.29 K1 K1 K1 K1

Chloroform X1 K1 K1 59 6.7 0.7 02 K1 K1
1,2-dichloroethane K1 K1 K112 30 1600 4.8 K1 K1
Trichloroethene K1 K1 K1 14. 1.0 05 K1 K1 K1

" Benzene 1 K1 K1 -057 013 K1 K1 K1 K1
Tetrachloroethene @ K1 K1 K1 3.3 2.5 0.7 0.0% K1 K1

Bromodochloromethane K 1 K1 X1 1.5 1.0 K1l K1 K1 K1
Dibramochloromethane K 1 K1 K1 K1 0.20 K1l El1 K1 kx1

9 Sed sl

t
t1
)

{
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